In vitro lipolysis of human VLDL: effect of different VLDL compositions in normolipidemia, familial combined hyperlipidemia and familial hypertriglyceridemia.
Suboptimal lipolysis of very low density lipoproteins (VLDL) due to reduced substrate affinity for lipoprotein lipase (LPL) may contribute to the accumulation of apolipoprotein (apo) B in familial combined hyperlipidemia (FCH) or the characteristic increase in triglyceride-rich lipoproteins in familial hypertriglyceridemia (FHTG). To investigate this hypothesis in detail, the VLDL composition and substrate affinity for lipoprotein lipase was determined in 22 normolipidemic controls, 16 FCH probands, and 12 FHTG subjects. VLDL from FCH subjects were enriched in cholesterol and phospholipid. VLDL from FHTG subjects were enriched in triglycerides, cholesterol and phospholipid. Potential apolipoprotein regulators of LPL activity including apo C-II, apo C-III and apo E were not significantly different between FCH and controls when expressed per VLDL apo B. High apo C-III concentrations were present in FHTG-VLDL, and the apo C-III/E-ratio was significantly higher than in FCH- and control-VLDL. An increase of C-III-0, the desialylated isoform, was observed in FHTG-VLDL. The kinetic indicators for in vitro triglyceride hydrolysis by LPL, KM and VMAX, were not significantly different between the groups. KM values measured in vitro were remarkably and consistently high (1.54 mmol VLDL-TG/I), predicting saturation of LPL when VLDL-TG levels exceed 5.5 mmol/l (2 times KM + 2S.D.). In conclusion, VLDL from individuals with FCH or FHTG are normal substrate for lipoprotein lipase in spite of significant differences in lipid and apolipoprotein composition. The high apo C-III content of FHTG-VLDL supports a role in the expression of hypertriglyceridemia.